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Abstract. Deficiency in energy sector is a major problem, which can hinder the 
development workflow of any country. Being the eighth most populated country in the 
world with a total electricity generation of only about 5000 MW and consumption of 146 
kWh per capita, Bangladesh is one of the most electricity-deprived countries around the 
globe. In addition, absence of adequate investment and mass people awareness is a major 
problem in this country. Therefore, it would be very difficult to achieve overall progress 
without ensuring energy security by utilizing the promising renewable energy sources. In 
order to achieve the Millennium Development Goal (MDG), it is must for a third world 
country like Bangladesh to address the issue of energy deficiency promptly. In this context, 
renewable energy is the sustainable solution of energy security as well as social, 
environmental and economical problems. This paper summarizes the current energy 
scenario of Bangladesh, impacts of pollution from conventional energy sources, prospects 
of renewable energy development, and estimates the total investment required in 
Bangladesh to promote renewable energy sector by the year 2020. 
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1. Introduction 
 
Bangladesh, as an independent country, has already passed about forty years. However, we are still a long 
way behind to emerge as a developed nation from a developing one. The people of this country are still 
fighting in order to obtain energy security as well as looking for a suitable solution to ensure all the basic 
needs, such as education, employment, and health-care facilities. Energy consumption is an important 
quantitative measure that provides a rough estimation of the level of progress achieved within a civilization 
and industrial activities of a nation. However, with its 142 million people [1], Bangladesh has not yet 
ensured 100% electricity accessibility. Only 20% people are now grid connected [2] and only 42% people 
have electricity accessibility [3]. Per capita electricity consumption is only 146.5 kWh in Bangladesh, 
whereas in India, it is 480.5 kWh and in Pakistan, it is 456.2 kWh [4]. For developed countries, the average 
per capita electricity consumption is 8009.5 kWh and for developing countries, it is 1169 kWh. For any 
high-income country, the average per capita electricity consumption is 9789 kWh and for any low-income 
country, it is 392.4 kWh [4]. Thus, in every index Bangladesh is far more behind only because of poor 
electricity generation and consumption. Therefore, it is mandatory to promote our power sector in order to 
ensure the development of this country. In this context, renewable energy would be a viable option to 
achieve energy security in Bangladesh. If we can boost up the renewable energy sector with proper 
investment and ambitious policy, only then we could possibly get energy security and able to eradicate all 
the problems in a sustainable way. 
 
2. Present Scenario of Energy Sector in Bangladesh 
 
Power generation in Bangladesh has been dependent on natural gas and still now, 79.331% of electricity is 
being produced from our gas reserve. However, our net remaining gas reserve (proven and probable) is 
only 13.53 Tcf [5]. According to [6], present proven reserve of indigenous gas will be exhausted by 2030. 
On the other hand, our coal reserve is only 2.7 billion tons [7]. The chart in Fig. 1 shows the percentage of 
electricity production in Bangladesh from various sources. 
 
 
 
Fig. 1. Percentage of electricity generation in Bangladesh from different sources [8]. 
 
It can be observed that only 6.359% of electricity is coming from non-carbon sources (hydro, solar and 
wind) and 93.64% of energy is coming from hydrocarbon sources (gas, oil and coal) in Bangladesh. 
Whereas 80% of total energy demand comes from fossil fuel, the remaining 20% comes from nuclear and 
renewable sources throughout the world [9]. Though we have an agricultural based economy, it is a pity 
that we are keeping nothing left for future fertilizer production, where natural gas is the main raw material. 
 
3. Climate Change Effects 
 
The power sector of Bangladesh is responsible of emitting 40% of carbon dioxide (CO2) gas (15.24 million 
tons), whereas 30% of CO2 emits from power sector throughout the world [10, 11]. This emission of CO2 
 
Electricity Generation (%) from Different Sources 
in the year 2006 
80 
60 
40 
20 
0 
Wind Solar Coal Hydro Oil Gas 
Sources 
E
le
c
tr
ic
it
y
 G
e
n
er
a
ti
o
n
 (
%
) 
0.04 0.32 5.31 
6.00 9.00 
79.33 
DOI:10.4186/ej.2012.16.2.47 
ENGINEERING JOURNAL Volume 16 Issue 2, ISSN 0125-8281 (http://www.engj.org)                                                      49 
and other green house gases is responsible for temperature rising and global warming. Over the past 100 
years, temperature has increased by 0.50 degree Celsius due to global warming. However, in the next 40 
years, the temperature in Bangladesh is projected to rise by 1.5 to 2.00 degree Celsius [12, 13]. It is 
estimated that climate change could affect more than 70 million people of Bangladesh [14]. Agriculture is 
the largest sector of this country’s economy that accounts for about 23.87% of the GDP [15]. However, 
rise in temperature of 4 degree Celsius would decrease the food grain production some 28% and 68% for 
rice and wheat, respectively [15].  Therefore, it is very clear that, the adverse effects of CO2 emission will be 
more intense for any low laying country like Bangladesh. This includes mass migration, famine and extreme 
poverty. Sulfur emission, resulting primarily from burning of fuel in conventional power plant to produce 
electricity are the main source of acid rain which damages crop, forest and can make lakes and rivers too 
acidic to support life. Usage of significant amount of water for steam generating or cooling in conventional 
electricity production create imbalance in underground water. Flood, tropical cyclones, droughts, storm 
surges are most likely to become frequent and severe in coming years and will make in more difficult to 
achieve the Millennium Development Goal (MDG) [16]. 
 
4. Social Impacts of Energy Deficiency 
 
Electricity is a pre-requisite for the technological development as well as the economic growth of a nation 
[17]. It is the cornerstone of ensuring energy security for any country. Around 42% people of Bangladesh 
earn below $1 per day [18]. In order to change this scenario, reducing electricity crisis is one of the main 
pre-requisites. Countries that are lower in per capita energy consumption usually have low adult literacy 
rates, lower life expectancies and a low education index [19]. Human development index of Bangladesh is 
only 0.52 (on a scale of 0 to 1) with its 144 kWh annual per capita energy usage, where Malaysia and 
Singapore are over 0.8 on that index with their 2300 kWh 8200 kWh per capita energy usage respectively 
[20]. In remote areas of Bangladesh especially in the hilly regions, the health, education and communication 
system are in deteriorating condition because of the unavailability of electricity. In this context, energy 
deficiency is one of the main barriers that hinder poverty alleviation, industrial and economical 
advancement, empowerment, and rural development. 
 
5. Prospect of Renewable Energy and Required Investment in Bangladesh 
 
Having the huge prospects of solar, wind, biogas and biomass, micro and mini hydro and tidal energy to 
harness and transform Bangladesh government has already targeted to generate 5% of total electricity from 
renewable energy by 2015 and 10% by 2020. From only biogas and biomass, there is a potential to generate 
800 MW and 400 MW of electricity respectively [6]. By setting micro (<100 kW) and mini (<1000kW) 
hydro power plants in hilly area it is possible to get 20 MW of electricity by 2020 [21]. According to [21], 
250 MW and 300 MW of electricity generation is possible from hydro and 376 MW and 1480 MW of 
electricity generation is possible to harness from solar energy by 2015 and 2020 respectively. In addition, 
from biomass and biogas, it is possible to get 60 MW and 120 MW by 2015 and 2020, respectively, where 
from wind, it is possible to get 6 MW and 100 MW, respectively. Tidal power prospect is about 4.57 MW in 
Bangladesh [22]. However, new large-scale hydro power plant is not feasible due to its adverse 
effects on environment and biodiversity. In addition, extensive feasibility assessment is required 
before we go for geothermal-based electricity generation. 
Bangladesh government has already formulated the Renewable Energy Policy and trying to attract 
investments from both indigenous and foreign investors by offering various incentives. In this section, we 
have presented an estimation of the total investment required in renewable energy sector of Bangladesh. 
Table 1 lists the country wise generation and investment in renewable energy sector in 2010. From Table 1, 
we have selected the countries from Asian region in order to facilitate the estimation of the investment 
required for Bangladesh. The selected countries are India, China, Indonesia, Japan, and South Korea, where 
the renewable energy investment for per MW electricity generation are 0.214, 0.528, 0.247, 0.135, and 0.297 
million U.S. Dollar, respectively. These investments can be varied in terms of types of technologies used or 
government incentive support. By taking the average of investments in these countries, we roughly estimate 
that 0.284 million U.S. Dollar is needed for per MW electricity generation in Bangladesh. 
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Table 1. Country wise generation and investment in renewable energy (RE) sector in 2010 [23]. 
 
Country 
Total Investment 
in RE (million $) 
Installed 
Capacity in MW 
Cost Per MW 
Capacity 
(million $) 
Argentina 743 600 1.238 
Australia 3300 4000 0.825 
Brazil 7600 14000 0.543 
Canada 5600 7400 0.757 
China 54400 103000 0.528 
France 4000 9600 0.417 
Germany 41200 49000 0.841 
India 4000 18700 0.214 
Indonesia 247 1000 0.247 
Italy 13900 16700 0.832 
Japan 3500 26000 0.135 
Mexico 2300 2330 0.987 
Spain 4900 27800 0.176 
South Korea 356 1200 0.297 
Turkey 1200 1420 0.845 
United Kingdom 3300 7500 0.440 
United States 34000 58000 0.586 
 
Therefore, in order to generate 687 MW of electricity (5% of total estimated electricity production by 
2015) from renewable energy sources, investment of 196.5 million U.S. Dollar is required by 2015, and to 
generate 2000 MW (10% of total estimated electricity production by 2020) from renewable energy sources, 
investment of 371.5 million U.S. Dollar is required by 2020.  Though it takes three to four times higher 
investment to generate renewable energy based electricity but if we take total life cycle cost by means of 
future fuel cost, future operation and maintenance cost, decommissioning costs and equipment lifetime on 
account, then investment in renewable energy is truly profitable. 38 billion U.S. Dollar has invested in 
renewable energy worldwide in 2005 and renewable energy is increasingly viewed as an attractive 
investment by private and public equity investors [24]. Moreover, investors would not be worried about the 
energy market in Bangladesh, as 58% of total population has no electricity access [3]. 
 
Table 2. Estimated electricity generation and required investment. 
 
Sources By 2015 (MW) By 2020 (MW) 
Solar 376 1480 
Hydro 250 300 
Biomass and Biogas 60 120 
Wind 6 100 
Total Generation 687 2000 
Total Investment Required $196.5 million $371.5 million 
 
6. Opportunities of Employment and GDP Growth 
 
Renewable energy creates more jobs per unit of energy produced and per dollar spent than fossil fuel 
technologies do. The ongoing trend to promote renewable energy based power generation indicates that it 
has tremendous job creation potential and has a direct impact on country’s GDP growth. Solar industry 
creates 5.65 jobs and the wind energy creates 5.7 jobs per million U.S. Dollar investment. By contrast, coal 
industry creates only 3.96 jobs per million dollar investment [25]. As a major portion of renewable energy 
based electricity is expected to come from solar and wind (380 MW by 2015 and 1480 MW by 2020) [21], 
so 1500 and 3000 direct job opportunity would be available by 2015 and 2020 respectively. In addition, a 
large number of indirect job opportunities will be available by 2015 and 2020 if adequate investment is 
possible to attract in Bangladesh. This will surely be a relief for Bangladesh, as it has been suffering from 
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unemployment problem with 4.8% unemployment rate [26]. In addition, we can be benefited by exporting 
skilled workers from this sector in overseas. This huge employment opportunity certainly will create a 
positive impact on GDP growth and give a pace to achieve double-digit GDP growth. 
 
7. Barriers in Promoting Renewable Energy Sector 
 
Although Bangladesh government has already formulated a Renewable Energy Policy in 2008, it has not 
been enacted as a law yet. Therefore, concerned authorities are not bound to meet up all the facility or 
targets that are promised to boost up renewable energy sector. Unavailability of relevant data and necessary 
information, lack of dedicated governmental Research & Development (R&D) wing, limited expertise on 
system design, installation, operation and maintenance of renewable energy technologies are the main 
barriers to promote renewable energy in Bangladesh. Bangladesh government is producing (including hydro 
~125 MW from Kaptai plant) 127.43 MW (~79%) of electricity, whereas the various Non-governmental 
organizations (NGOs) are contributing with 33.5 MW (~21%, excluding hydro) using renewable sources 
[21]. However, if we consider the non-hydro electricity production then we will find that the government 
contribution in renewable energy sector is so poor in comparing with NGOs. Such poor participation of 
government often discourages investors to invest and take risk as it seemed non-profitable initially in 
renewable energy investment. 
 
8. Conclusion 
 
The whole world is now in a planetary emergency. In addition, as a third world country, Bangladesh has 
become the worst affected one. Therefore, we have to respond this critical problem quickly. Undoubtedly, 
renewable energy   is the only sustainable solution of these acute problems. It can help us to get our energy 
security as a strong auxiliary force. Moreover, when we will be able to ensure the adequate investment to 
promote this sector then infrastructure development, job creation, women empowerment and poverty 
alleviation will happen automatically. Therefore, it is the high time to address energy insecurity immediately, 
take visionary planning, attract investment and create mass awareness.  It is the policy makers’ call to 
mobilize the whole nation through the right track. 
It would not be an easy task to ensure about 200 million U.S. Dollar investments by 2015 and about 
370 million U.S. Dollar by 2020 in renewable energy sector.  However, as investment deals with available 
market and renewable energy technologies have become multi-billion dollar industry from the periphery of 
laboratories in recent years, it would not be too difficult to attract investment and find energy market as 82 
million people have no electricity access in Bangladesh. 
United Nations (UN) has already realized this energy insecurity problem and announced 2012 as the 
"International Year for Sustainable Energy for All" (Resolution 65/151). Therefore, as the citizens of UN, 
we all must be aware about renewable energy as a sustainable alternative to get rid of the curse of load-
shedding and government must take drastic action for financing, technology transfer, associated policy 
making and institutional reforms to boost-up this sector and lead the nation to achieve the MDG through a 
sustainable way. 
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